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(57) Abstract 

Benzofuran-7-yl uracil derivatives represented by genera] formula (1) and herbicides containing the same as the active ingredient (1), 
wherein X and Y represent each hydrogen, halogeno, etc.; R 1 represents hydrogen, alkyl, etc.; R 2 represents haloalkyt, etc.; R J represents 
hydrogen, halogeno, etc; and R 4 and R 5 represent each iiidependentry hydrogen, alkyl, haloalkyl, halogeno, cyano, phenyl, benzyl, nitro, 
etc. These compounds exert excellent herbtcida) effects on various upland weeds such as broadkaf weeds, grass weeds and perennial or 
annua] cyperaceous weeds over a wide range of from the pro-sprouting period to the growing period. Also, perennial and annual lowland 
weeds can be controlled thereby. Moreover, the herbicides are highly safe for crops, in particular, rice, wheat, barley, grain sorghum, corn, 
soybean, cotton, beet, etc. 
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K>-^;us^-r 0 ) 

S!i£&2 0 

-le^c [i] -e*<*ttMb£i& c K r4*< mmig+iz, m-ximmKz* 
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R 2 7 (R2 8) NH R 2 7 SCfR 2 8 {i ^tl^nSl^fr|5l-X{i^ 

SS»i£&2 1 

[i] -c*;*tts{b£^4\ R 4 a<g-c (r6) cr7) sh-c** 

1 6T'£!ti££ftSfl:£&<D9*>. R^<i-C (R6) ( R 7) Llffc^ 

BJ<k^*ig*#«T-c. BSfb* h y ^AxtiTK^b^- h y * ah®**- Mb 

r 6 . r ^s^l i ttmztmtM*kzm*o ) 

Ui£&2 2 

-Kit CI] T^£tl*{t£-&<K R 4 ri<g-C (R6) ( r7) ZR8 T £ 
3*3iMflffr£ttM\ BtjfaSi^l 5-CSit^tliR4*<g-CH (R7) OH-C 
$>Z>*&VHt&%l, iwIESUi&fifel 3-eg|it^tiaR (r6j (r7) 

OHT'*6^^<k^X{iBUIBl!fit^2 lTS^ i niR4i < l-c (r6) 
(R 7 ) SH?*>Z>*mBMt&®£t*mft&TT\ -IftstR 2 9 -ET*3*iS 
fb-^^JX te-&5t R30N = C = ZT-*SftS <b£fe <!: £ if S C t K J: 0 ^ 
i£-r*c (5£<K R 6 x R 7 . R 8 , Z&^EfiHu^ilell;**^ 

ILn R 29 liT^+^S. D7yb*>i/g. ^ot/u+;1/S. 7;u=j*->*7 

-OW7^*;l/g. ;U7^+/l/S> 7->;Ug, 7^+;l,x;u 

* -^7 }\>±)\,+ * ij >W<* 4 )V£Xim& £ *IT t> <fc 

•/^^i^it, R 3 0{±7^+^S^^-To ) 
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-tB& [1] tl R*t<m-C (R6) (R7) n (R6) 

r 3 1 z$>z*&w<t&vm, ffri&s&& 1 i -c«!jt*ns r 4 *<s- c 

(R6) (r7> NH (R6) Tfc**f6"Bffc£«£g*#£TT\ -&5t 
R3 1 -ETjg?*n*fl:^«iRl5S*SCi:lcJtO«jt'r*C t*<r*«. 
(it+s R 6 . R 7 SU c E{iBuI£ii^l;^^^L, R 3 1 {i7 7U4-;u2g x T > 



S!lii&2 4 

[1] TipSftiMt, R5!j<I-COR 2 0T^5*^^ 
li. R5^3jc#«-f-C*-5*»Wfc#ttt»JE-r4»^-5-r KR 2 0 G OL 1 t 
*>\>4 x&#£TT7 'J-f^77 vfc&ZtZ - 4 c =fc o T»in:t*« 

5 

l l 0S3 ^ciDjlgtic £#-c£S 0 

tire£&& 1 * ^ uttEMtt 4 -esg-r * d <t $ 5 r 5 *<r /u* 

* ***Wfll^ttXttf»E»iStt 2 4 t> L < (ililESiife 2 5 vm&t ZZtfr 
6 
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W<t&®*S.fiiHt>) D-7>^|g [2. 4 -h'X (4 -y h + >7x-/U) 
-1, 3-^7-2, 4-^*X7i;>-2, 4-vX/b7< F] mx** 

k&#zmt 0 ) 

Sa£i£2 7 

—IRS CI] T-*S*i*<b£$j<K R 4 XJiR 5*<yNDy>j^-j-T****iW 
fk^ttlix iim§!»j£&Tii!i££nSR 4 X{iR 5 a^jc^^TfcS^fgBJHL^ 

£!ii£&2 8 

-IftiC [1] T'^SftSfb^'K R 4 XUR5fr- FDSt*4*^ft^ 
«TE«ifefeT»ft**i*R 4 XttR 5 *<7^/^T&5#SgBJHb^£3r 
J: ♦) - h o ffr 4 d t tZ «fc o T^jfT * C«t *<T' £ * o 

Sit* 2 9 

fgBJHk£^{i x BiH£S^*Tl!}^$n-5R 4 X<iR 5 *<^d7;U+^»t*-S* 

mWitStozmz- tf v 7 Wb * y o a ^© -> 7 / im? >t sittzztiz*-, 

SSiit*3 0 - 

— [1] t?f£*i R 4 Xl*R 5 *<*;U'<^-r/i/7;u+/uST' 

&5#fSBJHb£^U:. B«iei!iit*2 9T'l3i£<*nSR 4 XliR5#>7/7/U4- 

C t IZ «fc TUIit-f S :i *« T' £ s c 
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I5!j£&3 1 

— #5t [1] T'*£ft-5{t£-$f t K R^xtiR 5 t>«f-*>7i- F7^+*iT 

Vet £ z. t K J: -> TSJi^f -5 C t *<T $ 5 „ 
£3ii&3 2 

-ttit [ 1 ] -C*ZtiZit&®*. R4xiiR5*<S-CR32 = 
CR3 3r 3 4^4^588^^514, |}E«a|jtfeT«it**l* R 4 Xli R 5 *< 
7->^S-C0R3 2 T &3#£BJHfc-&^£*X*^*Al*|8| (Ph 3 P + 
CHR3 3r3 4) l 1 ~ tfiS^TTSlc^ttS * * -T -f * tglc-K^oT 
&!iiir6C<ta<T'£So (L 1 BUS*** U R 32 . R33sc>- 

R 3 4 te*-*i*'nPl— Xti*&&<£»K 7K^/iiH 1 X(i7;U*;Ug£gU Ph3P 
!i h 'J7x-^*X7< >*S-To ) 

SS!i£&3 3 

—»5C [1] -e5*S*i*fl:<&tt'K R 4 X<2R S^T^/ugK^om&Sti 
T^rfci^^ + v^-^T^^^B^k^ti. HljieiSiti*3 2T'§3ii<*n 
SR4x(iR5*<S-CR32 = C R33 R 34 T ^4 *%W<t'g-«l* / 9 9 o 

(R3 2, r3 3 & af R 3 4 {4 ^n-etiBu£<!:Pi;it^S-ro ) 
i!i£&3 4 

— &5£ [1] T'^^tlSfb^*. R5*<7^3 + yl, ad7^3 + ->$, 
-CfeS^HB^ft^ttli. R 5 *«*»STA*ft£&£— »3£R 3 5 _ E 
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it S Z 1 \z «t o TMitT S Z £ i<V fk 



U!i£&3 5 

«*>\ ^itft i ©jgoft-c* s <t£®i (A-i) t± N &T©<fc9K trusts 




(A-l) 0-4) 
(it<K Rl. R 2 , R3. Rl 5 % Rl 6 x Ex G , XRlf Ytt-etl^nfWE 
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mm&&2iz?£[:-at£Vd cd-6) *t><t&® u-n xmtit® a 

-2) ££Hi£L/-&, ZtiZ'ti*<t&® (B-6) <t ££S£ -it Schick Ofb£ 
$ (J - 3) £g¥i£-f *C£;&<T£So Sbl^ R 1 *<7^*;l-iXli^ o 
*A>g<D^£<±, HlI£|!iit^3JC^i;t<k^ (J -3) ilgS^STr-lfe^ 
R 1 T -E?*iStlZ><k&®t£8.mZ-eZZ.t\Zj:9it&V!) (J -4) 
t4K kZ^liR* i)<7 i smvm&tt. m&®&&4 lzmtT<t£® (J- 
3 ) > £S#ftTT-llS:5t G-NH 2 -e^<*ft* <t£Sl£<*i*-£::<tKJ: 
>Ht:£$ (J - 4) £Hiirrs;:<t:a<T£*o (J - 4) ^Rl 6^7^ 

(A-i) zm&i-zztwzzo 

3- (4 - ? od- 6 - 7Jls*a- 2 -/ >- 7 — f vl^) - 1 - 

6- h U 7 As* a J 7 > Jl> «t&'&&^r 2 ) 

3- (4 00- 2 -7JM-n- 6 - ^o^l^U:** •> 7 x-=./U) - 1 - 
y 6 - h »J 7Woy f-il/">7 >;U5. 2g ( 1 4 mm o 1 ) &tf7 ~,<t 

t->9A6. 4 g (4 2 mmo 1 ) J-N. N-i>xf-;PT-'J > 1 0 0 m I £ifl 
1 8 0-1 9 0 , Cr3^«^L/Co ££&7gL Stc^TKKfctt. 

4g (IR^2 6. 9%) £^*:<> 1*.S1 9 6- 1 9 7°C 

3 - (4-?DD-2-^f /K > •/ 7 5 > - 7 - -OI>) - 1 - J - 6 - V 
iJ7WD/f/^7y^ (ft-^lMt 1 96) ©£jj£ 



WO 97/29105 PCT/JP97/WB20 

51 

3- (4 -?DD-2-7o/^4-'-0'7!-*v7i-.>l') - l- jti-Jl-e-h 
>) 7 to* a J 1- frO ? > * 2 0 . Og (55. 8mmol) M77ftt>-)A 
17. Og (1 1 2mmo 1) KN. N-yxf;|/7-'J >2 0 Om 1 £j&Dx^ 
1 8 0-1 90tT2Wj$U, ££&7&. ££&£7KK*>tf. ftg£^ 

0 g (HXm 3 5. 0 96) ^?#/Co K£ 2 0 6 ~ 2 0 7 *C 

3 - (4-* do -2. 3--7yf;K>>/77>-7-^f;b) -l-y^/u- 
6 — h U 7WD^fil'9 7y;l' «b^%l#^-2 6 5) 
3- (4-?DD-2-tFn + ->7i-il') - 1 - t f-/l>- 6 - h 'J 7/1^ 
f-;U>7-7 >^2. Og (6. 2mmo 1) W7'/i?*^^-7xf-A 
1. 3g(7. 5mmol) *f h?t Kd77>3 0m 1 CgiU MT: 
tltz h U 7x-W^7^ >2. Og (7. 6mmo 1 ) SCf 2-7*f->- 1 - 
*-^0. 52g(9. 3ramol)©20mlf F7t K d 7 5 >rg7i££7&T 

L x-xAffc'&f&Rtf 7 *ffc-b ->•>/»(>. 94g (6. 2 m m o I ) It N. N 

- >>x^/U7-'J >2 Om 1 £j[JBX., 1 9 01CT' 1 5 L/c„ 5l£**7 

SJCtvS^* > "J * 7A?D7h^77-( -KT«fS8 U fife& B B B © 

Bfcl&O. 52 g («2 2. 4%) £|#fc„ »*1 5 2-1 5 3*C 

g»j£#|4 

3- (4, 6--77WD-2-/fM> > /77>-7-^;b) -l-y-f/U 

- 6 - h 0 yj^ajt^^03 >JV ttfc£<B9##3 7 5) 

3- (2, 4 --77^*0- 6 -7*DAWI/t + ->7i-;l/) -1-y^/b 

- 6 - h 'J 7>U:tD;'?-A">7->>M. 7 g (1 3mmo 1 ) &tf7 y^-tr >^ 
A5. 9 g (3 9mmo 1 ) CN, N--7xf-;|/7-'J > 1 0 Om 1 £fln*.> 
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1 8o~i 9 oxv3mmmwuzo Rfcm'ik, ri&»**i= &it, wixf 

»*»^^*i">^Tl6*Lfc. iSffTT»»*9*Lt», Slit* 

(«$2 1. 3 96) Sfe.£l 7 6-1 7 8t 

HN5 

3- (4 - 9 o o - 2 -zfM>*/77 >- 7 --f ;U) 
•J 7^P>fM7->/l' «b£$J#^l 9 7) 

3 - [4-?dd-2- (l-y^l/-2-7 , Dt'-^ + -» 7x— - 
1 ^y^;P-6- h U 7**o^f*f)5->*l. 25g (3. 4mmol) R 
£f 7 y {fc-tr •> •? A 1 . Og (6. 8mmo 1) CN, N - ✓ x-f- )\s7 — »J > 
5 0ml fcijn*.. 1 8 0-1 9 0tT'3 0MmWbtz o ££&7&. 
&£iE&-> ViifAs*? 1*9 dv h?'7 7 4-KTfif£3U efe^cDgfiU^) 
0. 60gOR2£5 0. 7%) 1 5 9- 1 6 0t 

3- (4-^DD-2-xf;l/-6-7WD'C> , /77>-7-'f;l/) -6- 
h U 7;u* o y 5 «fc£$>#-^ 18 7) ©£f& 

3-7 i ,/ - 4, 4. 4-MJ7^tD?Dh>8xf;|/5. 8g 
(3 2mmo 1 ) &tf 1 . 8 - v>71f fc" > ? o [ 5 . 4. 0] - 7 - •> >7 r -tr > 
6. 6 g (4 3mmo 1 ) KN, N-y/f^^T ; K8 0 m 1 £JJ0*-x ^ 
ST 4 -9 dd- 2 -xfjl/- 6-7WD-7-7i /+->*;1/+:j:/|/7 i / 
^/•/77>9. 6g (2 9mmo)) ^*i:jDxfco 6 0 tT 8 BfRgfl^ 

KTffS&U g&&ft®§tttt4. 8g (IR$4 4%) Z'&t-o lt.$15 4- 
1 5 5°C 
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3- (4-?DD-2-if /l/-6-7^tD^>7'77> - 7--f;l/) -1- 

3- (4-?DD-2-xf;l/-6-7Jl/tD'<> , /77>-7--f;b) -6 
-h^AtD^^vy^O. 5 0 g (1. 3mmo 1 ) RU&i&ti V -7 
AO. 3 0g(2. 3 mm o 1 ) £N, N — i? J *f- JlsfcjUAT I K 2 0 m 1 \Z% 
ML. 7K^TZti(Z30{t/f-^0. 23g (1. 6mmol) ^ITL/:, t 
St3tf«, g^7j(i:*i^ TOi^^T»aiL/Co W&H^Jt&tf 

U Sfe^B B B©gW^0. 4 8g (K$9 2%) £*#fc 0 H£.-l 4 2-1 4 3^C 

3- (4 - ? od- 2 -xf/b- 6 - 7Wd'C> «/7 5 >- 7 - 1 - 

7;y-6-h'J 7*3Tpy (ffc£$j3M!-7 3 0) 

3- (4-^oD-2-if;l/-6-7;^o / <>7'77>-7-'f;l/) -6 

- h »J 7;Ptoyf;l")7y;l/3. 4 g (9. Ommo 1 ) , 2, 4-^xhD 
7i/+->7;>2. 7g ( 1 4 mm o 1 ) Jklfvi&ii >) >7 A 5 . Og 

(3 6mmo 1) CN. N- v^/fH^A? ; K8 0m 1 £fiO;L> 6 0-7 0 

7 * -KT*fSi!b. SfeSS B ( B ©Bn1M&2. Og (JR^5 8%) Zniz 0 
1 4 5-1 4 7«t 

3 - (2-7'D*/f;l/-4-?oo-6 - 7Wd / <>777 > - 7 - ;b) 

- 1 MJ 7/l/*n/?-/l">5->^ (A, <k^#-t8) N 3- 
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1 -y^/u-6- h'j7WD/f;i")7Wb (B. {t£$i#-5§-9) £o'3- 

(4-^dd-6-7 o-2-M7*D*/f- rt"<; >777>-7-^^) 
-l-^f^-6-h'J7^D^f;l/-)7y^ (C, ft£$#-5§-l 0) ©£j£ 
3- (4-^DD-6-7/WD-2-/fM> > /77>-7--f;l/) -1 
-yf;i/-6 - h'J7;i/tD^f;^7->^20. Og (53. lmmol), 
N-7'ot3M^^; K5 6. 8g (319. 1 mm o 1 ) , iS^ft^ > V-f 
;U0. 2g (1. 4mmol)Mfl, a' -T'/fX-f V^fo-h'J;l/0. 

2 g ( 1 . 2 mm o 1 ) JCE3^k^4 0 0ml ^JO^-x *0^SStT2 4 BfPeM 

AT«, «f*Lx jf^tltM*y^y;^7A?D7h/7 7 

>f-KT#8tU dfe^ B B B © (A) 5. 0gOR$2 0. 6%) St* 16 8- 

1 7 2^C, dfe^B B B © (B) 1 2. 0 g (JR*4 2. 3 96) 1 2 6 ~ 1 2 8 
X&tf£^fett*8i£#© (C) 0. 6g (JR$1. 8%) JStff2S:iIU5E*oJ£-E- 
tl^'n^/Co 1 0 © 1 H - NMR C D C 1 3 ) : 3 . 6 1 

(3H. b s) , 6. 4 2 (1 H. s) . 7. 2 6 ( 1 H, d) ppm 

mmi i o 

3 - (4-^dd-6-7 >\>* d - 2 - +wu ; )UK >V7 5 > - 7 -4 fr) -1 
- / 6 - h 'j7*tD>f;l")7-»l' «t-&&#^3 3) ©£•»£ 

3 - (4 -9 an - 2 - -I^yo^ t*-^- 6 - 7 o O / 7 -7 >- 7 --f 

- i- yf*-6-MJ7 zi'tD/ i-juo 3 •> ;H 2 . o g (22. 

5mmo 1) lljgSS&6 0m 1 £ttJx., 5 0^T 1 B#Rg$#L/c 0 £lc4*7&x 

7K&^fD^7K©ieT-j5fe^Lfc^. ttTKffiSg^ h 'i7AT^Lt 0 
&ffTTigii£S*L*:&. 7 7*d f;Ui-x;bT'^ B B B ib^ 

it. &1Tfel£ B B B ©BBl)&7. 6g(iRS8 8. 4%) *?»fc. »*1 8 0~ 

183t 1 

I 
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sm 11 

3- (2-*;l't:*y-4-?nD-6-7^D'<>'/77/-7-'fW - 
1 -/ =f-)V- 6 — h U 7WDy f-*i7?*>A> «fc£«-5§-4 2) 
3 - (4 - ? no - 6 -7 JM-d- 2 - h y 7'Dt/fM>7'7 7 >- 7 - 

4 A) - 1 - / f- ;i> - 6 - h 'J 7 ;u * d t * )V 7 =? •> A 0 . 6g (0. 
9 8mmo 1 ) CSffilfc 1 0 m 1 fcjD*. 4 5tT'3W#U/; 0 £j£&7 

ft£nfcra*->y h>*7a?d7 h/77^ -kt»su fife^B B B 

©gfiU^O. 2 1g («$5 3. 7%) ».S2 6 7-2 6 8t: 

Sii£#J 1 2 

3- (2-*/^+->-4-^DD-6-7;l'tD';>777>-7--f;l') - 
l-yf;l/-6- h y 7Wa> f-;l/-^7>;U (fk-g-W-^-4 2) ©£/& 

3- (4 o □- 6 -7;u*o- 2 J v'77 >- 7 - 

l-^f^-6-h'j7^to/f;l"77->yH. 5g (3. 8 4mmol)£ 

Tit, s^^tk»c^ n i^aiJc^^TttajL/co mmmzfcR 

f§t,ti^giBi^->y ^/y^^^A^Dv h/7 7^-i:x«u 

U 6feMS©i^l. 2 g (M7 6. 9%) &m^ 0 M&2 6 7-2 6 8 
SMI 3 

3- (4-?DD-6-7Wo'<>777>-7-'f;l/) - l- ^f;l/-6- 

3 - ( 2 - # ;I"J?4- y-4-;DD-6-7;l'to'C> , /77>-7-'fA) 
- 1 -i=f-A- 6 - h y 7^tpyf;l/-77>^7. 0 g (17 mm o I ) 
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5 . 0 g ( 7 9 mm o 1 ) / 'J > 5 0 m. 1 tzMffi U 2O0XT1 Bfffl 

m&Ltzo Ki&fc7». si&*£5«u zfczmm^T ^-cm&Ltzo was 

4 -JCTfti^LSfeit B B H ©iW^3. 5g 0R$5 6%) £|#/c 0 1*12 7- 
1 2 8^ 

fii&M 1 4 

3 - (4-?dd-2-/d t c ^ — yU- 6-7WD'<> , /77>- 7 

- 1 -y 6 - h 'J 7;M"oy i/fr ({fc-£$J#-^2 9) 

3- (4 - ? d o- 6 - 7*tD><>'/77 >- 7 --OU) - 1 - y ^ ;b - 6 

- hij7;l/tDyf>l"?7->/H. 3g(l. 4 mmo 1 ) &^M7^; -7 
A 1. 9g(l. 4mmol) ^-Fo^>20ml Cigft?U jJc&TCtUC 
igft^D t°:*-;K). 5g (1. 4 mmo 1) £n8TL/c 0 ^z&T 

dv ^77-< -irT*8S!!U ffe*'77ttiIOIfiili0. 3 3g (1R^5 6 
96) Sllf$:i«^ ^H-NMR (gi, CDC I 3 ) :1. 2 0 

(3H, m). 2. 91 (2H. q ) . 3. 56 (3H. s). 6. 38 
(1H, s), 7. 28 (1H. d). 7. 58 (1H. s) ppm 

1 5 

3 - [4 - 9 do - 6 -7JM*o- 2 - ( 1 -y = y JC^;U) <>/7 

7 >- 7 -^vu] -l-^f/l'-6-h l J7^Dyf;l/'77->yb ({fr&tt*-^ 
3 7 ) 

3- (2 -T-tf-*- 4 -9 no- 6-7*tD'C> , /77 >- 7 ;l/) - 
- MJ 7/l'tDyfrt">7>A'0. 4 g ( 1 mmo I ) „ B^rt 
y-7A0. 4 g (4mmo 1) Rtf / F*y 7 ; >ttitt0 . 33 g 
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(4mmo 1 ) J->12 0 m 1 £tJU/U ^zST' 1 2 BtfelJEfr L fc 0 5f£& 

=?H -CT8«U fife^OiffrfelO. 28g (W6 4. 6 96) £l#>to 
MAI 7 6-1 7 8"C 

££0J 1 6 

3- (4-^DD-2-^f^tK7 , /^f;K>'/77>-7--f^) -1 
-/ 6 - h >J7^D/W7i/;I' (<t£tt#-92 3 1) 

3- (4-^DD-2-tWl/;M> , /77>-7-'fW -l-/^;b-6 

- h V 7Wd> f*7 7 >/U0. 4g (1. Ommol) l>7tKD75 
> 5 m 1 K Lx7jc^TctHC*y^f-;i/tK-7^>0. lg (2 1. 
7mmo I ) £SD;t. 3fi-C3 0*RHI#l,fc o SlS&^klcfcJj. 

(JR3U 7. 6%) £f#fc„ JSM : SO^^^T, 1 H- NMR (jg& N 
CDC 1 3 ) :2. 90 ( 3 H. s ) , 3 . 52 ( 3 H. s ) , 6 . 18 
(1H, b s) . 6. 4 0 (1 H. s) . 6. 8 5 (1 H, s) , 7. 05 
(1H. d) N 7. 2 5 (1 H, s) s 7. 2 9 ( 1 H. d)ppm 

mmm 1 1 

3- [4 -?dd-6-7/U:*o-2- (1 -t Kn+->if^) ^>-/7>7> 

- 7 - ;U] -l-yfjl/-6-h'J 7/U^-d ^ fjl/77->A 
1 3 ) 

3- (4 dd- 6-7;P*o- 2-*A;^>777 >- 7 -^fyu) - 
1 - h »; 7^>i-D/^^^7->;U4. OgdO. 2mmo 1) £ 

rh7t Kd77>2 Om 1 CjgftU -6 5t:T'C ftK y + )\,^ -> >7 A7' 
DtK(l. OMf h7tKo77>M) 12. 3 m 1 *»TFLfc, tSt 1 
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fe& B B B ©gfiUtl2. 3g(JR^5 5. 3%) Z'&tZo M&. 1 5 4-1 5 7 °C 

mm 1 8 

3- (2-7tf;b-4-^DD-6-7WD<>777>-7-^^) -1 
f-vu- 6 - V 'J 7;l'tD>f;i'97'>^ (ft£#J#-§-2 8) 

3- [4-?DD-6-7;l'tD-2- + ^<>>/77 

>-7--OlO - 1 6 - K 'J 7;1/^d ^ f-;U«7 ^ >/H . 5g (3. 
7mmo 1) £T-tr h>2 0m 1 Kjgfl?U 5 'Cry 3 - >Xf*lg£;gfe#?g;L 

Lfco METT&i££g*L*:&. ?#bn/;ag*i/'JA7-'^7A^DTh/ 
77^ -KTffglU ^<Sfe^ B B B©BBi)^^SWJr^/c 0 i.fi.19 3-19 4 
T 

m&m 1 9 

3 - (4-?do-6-7 Jl/sf a - 2 - t Ko + ^yf >K > , /77>-7--C 
>I0 - 1 - y 6 - h ij7^Dyfil"77y^ ({t^tf 1 2) 

3- (4-7pd-6-7Wd-2-+wI';;K> , /77>-7-^;1/) - 
1 MJ7/l/tDyf;l/«)7->;l/l. 5g (3. 8mmol)£-f 

h^t Kd77>1 OdICHIFU ttfSMTFS'CTZ.tuzvi V/f^?;!/ 
UvAMK^-fh^O. 9 4M^+t«) 4. 5 m I £jffiTL/.: 0 g£ 

*f^,n/cmS^>U*y-^*7A^D7 h/77 < -KTffMU 
«IH^S©BW« 1 - 4 g (1R$9 0. 7 96) £?#/.:„ 1 9 8 ~ 1 9 9^ 



mitm 2 o 
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3- [4-?dd-2 - (l-^ooxf;l/) - 6 - 7;^D'\>7'77 > - 7 
-I'/l/j - 1 h 'j7^Dyfil/77y^ «b£^#-§-3 9 3) 

3- [4-?do-2- + - 6 - 7>U^d^>'/7 5 

> - 7 - - 1 - y f-iV- 6 - h y 7 /P* d y * JUO =y •> /I/O . 50 g 

(1. 2mmo I ) h ') 7 x-^*X7 * > 0. 64g (2. 5mmol) 
£7-fc V- h 'J /U2 Om lCjgjgU g£TC*lK? D-7-/1/0. 60g (2. 
5mmo 1) £jDx.fc 0 2 Lfr'&, \Z$>H, ft&x,* 

figgf* h 'J7A«U; 0 «ET-C*«E*S*Lfc«, Slit £ -> 'J ij 

W7A^D7 h^77^ -(CTflHKU &^fe#7Xtfc^®©§#J^0. 

5 0g(iR^9 6. 2%) £nfz 0 ®ffimi. 5 6 3 9 (2 0-0 

m&m2 1 

3 - (4-?od-6-7 /U* □ - 2 - y h * -> y f- /U'* >'/7 7>-7 - 

/w) - l -y ?-/u- 6 - M 7Way^77->;i' Ut&&&^ 1 4) 

3 - (2 -7'o^y ^/U- 4 - ^DD-6-7;KD'<>77 7>-7-'f 
/I/) - l- ;f;l/-6-h'J7;btQyf^77y;H. 5 g. ( 3 . 
3mmo 1) £-r h7tKo77>30ml K&JBU 7K?#Tcmr^- h 'J «7 A 
/ h*-> K (2 8%/ 9 J-)^m 0. 7g (3. 6mraoD«TU„ 
iat57}PWtfc^ Stc^^TKtr*^. ft^^/UTffliiiLA: 0 

^fD^igTjcoflST^ L ftfTKSS&V ^>7A -clan L /Co M£ET 

*g£!U H^fe7>*5xtt^©Bfi«l«5 0. 7 5 g (JR$5 6. 096) £»/c 0 g 
1 • 5 3 8 9 < 2 0 °C ) 

mmw2 2 

3 - (4-?dd-2 -if/l/ft^ ^/l/- 6 -7/1/7J-00 v'7-5 > - 7 - -f 
HO - 1 -y *-/U- 6 - h 'J 7/l/*-oy f-^U-7-7 >/l' 2 2 ) 
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3 - (2-7'D^ey-?-;l/-4 - ?Do-6-7;U*DOy'75>-7--r 
>U ) - l- y^/l/-6-h , J7^^D^^;P^5>^l. 5 g C3. 
3mmo 1 ) RU-mMiJ <) -7^ 0. 7g(5. lnmol) 4N, N-i?/fA 
twl/A7 i K2 0mi KfflUSL* giST C ftK xf ;U/ Jl/rt 7°? >0 . 2 1 g 
(3. 4m mo 1) £Sn;L. 3 1 B^raftft Lfc„ H/£&7&, Kl&tt 

2 g or$8 3. 4%) ^?#/c 0 ammi. 5629 (2 0*0 

SiA 2 3 

3- (4 - ? a o - 6 -7**o- 2 - yfyl/xyWt-^y f/K>v'77>- 
7-^/1/) - 1 6- h V 7;U5j-D^7 t ;U9v>>'b ({fc£tt#-^2 1) 

3 - (4-^dd-6-7Wd- 2 -/ffrfTtjl f;K>'/77>-7 - 
-< - 1 - yf/l/-6 - h'j7/l/tu/f ;l"77y^0. 5g (1. 
2mmo 1) S^^^^DDi§£ifiO. 6g(3. 5mmol) *?dd + 

*scf 1 0 %mm*m-t- h u * a7Jc&&<dist&^l/c&. 

yj|/*7-A^Dvh/77-(-i:T*|l!U efe^B a B ©ifl*I^O. 5g (iR^ 

92. 9 %) zm~ 0 h.& 2 0 9 - 2 1 nc 

®i^2 4 

3- (4-^DD-6-7MD-2-y h*-/*;i-t^M>'/77>-7- 

-f no - 1 -/^/u- 6 - h 'J 7;i/tpyw?->^ (ft^S 4 3) 

3 - (2 -JmUjJ?*->- 4 - ?dd-6 - 7;l/^o^>'/7 5 >- 7 --f ;10 
h'J7;l/toyf /l")7>;l/0. 2 1 g (0. Smmol) 
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RU&z&Jj l ) C7A 0. 1 6g (1. lmmol)£N, N - 'J/ *)\,*)\,UT I 
Kl 0m lKgjgU g&T'CftKEJ-Xfcy^K). 1 5 g ( 1 . lmmo l) 

7h/7 7^-i:ttSI!!U »fe^ B B ®IWiO. 2 1g(JR$9 6. 8 
%) ^ito H£l 9 4-1 9 6-C 

2 5 

3- (4 - ? a a - 2 - z-f- foil )i"<*: << M>'/7 5 > - 7 - ■< tU) -1-/ 
6 - h 'J 7Wd^ f-yl/«^5>^ afc&$l#-5§- 2 4 8) 
3- (2-77>»b**+->-4-^nDA:>'/75>-7-V;i/) - 1 - y 

6- h 'J 7;M"O;<*-;l/«>7v;l'0. 37g (0. 9 6mmo I) CMft- 
;H 0 m 1 £iD;L, Jn»jS^T3^^L/c 0 £l£&T&. zgcETT'^t^^ 
^£S£U ^£ft*:M£-r h7h FD77>20ml Kjgft¥L^ 0 d©jg 
&<C7jcftT\ if^7; > (7 0 967k/g&) 0. 24g (3. 84mmol)£ 

/c& B B B £5i§U 6feg B B B ©gtt%0. 3 1 g (W7 8. 3%) *'mz 0 
2 2 5-2 2 6°C 

m&M 2 -6 

3- (2-7-th + ->yf^-4-^DDK>'/77>-7-'f^) - 1 - / f- 
>u-6 - h ^^D^f;^^/;!' 2 1 0) ©£j£ 

3- (4 -7 on- 2 - t Ko + >> f;K>777 >- 7 --f ;U) - 1 - / 
f-yu- 6 - h U 7^tpy ^^^7 >>K). 4g(l. lmmol) MMJx 
f-JlT i>0. 13g(l. 2mmo 1) &-rh7t: Ko77>2 0m lKjgJK 
U Tlc^TCtiC^tT-tr^^O. 1 g (1. 2 m m o I ) ^iTL/;„ 
»7\ lfc&i^/i'T'&f£L/Co WMH£1 0 
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»I!U 6fe@ft©gft$0. 2g (JR5U 5. 5 96) £f#/c 0 i 3 5 - 
1 3 8°C 

3 - [4-?od-6 -7;U*D- 2 - ( 1 - y/f 1 /if-rtO OV7 
=jy-l -4)\>] - 1 -/f/l/-6 - h 'J7;^D^f;^7y^ (ft^#-§- 
5 7 2 ) ©£-j£ 

3- [4 - ? o n - 6 - 7;l/7fo - 2 - (1 ->-^;l/T ^ /jcf-;l/) 
7 > - 7 - - 1 - / ?■ )l> - 6 - h V 7 Jl>* a / 1- y > )U 0 . 5 g 

(1 . 2mmo 1 ) &tfpt$*7 'J^AO. 40g (2. 9mmol)^N, N- 
?>f***A7 5 K5 0ml liSSU ctur a >7{i:/ *-;n . 0 g (7. 
Ommo 1) ^JD^> 6 0tT2Kp»Lfc o KJfc&TSL Rt£«*#IC* 

3 5g (IR$6 8 96) *»t. g»f$l. 5 34 1 (2 0t) 
S&fll 2 8 

3 - (3-7'tf*-4-?DD- 6 -7)\s*o - 2- / W>-/7 7> - 7 
--OP) - 1 6- h g7^tD^f;^7->/l/ (ffc^ttWl 0 1 ) 

©£& 

3- (4 dd- 6 -7Ho- 2 - fM>'/77 >- 7 - -f yU) -1 
- / f-yl/- 6 - h U y f;P->7y^ 1 . 6 g (4 . 2 mmo 1 ) £^ h 

d y ^ > 5 0 m 1 Kjgflf gST'd tUZi&itTfr UH5. 6 g 
(4 2 mmo 1 ) %Mz,. £ bKi&itT*** 3 . 3 g (4 2 mmo 1 ) £?j§T 
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1 . 2 g (CT 6 6. 7 %) £'#fe<, It* 1 3 8 ~ 1 4 0 "C 
9 

3 - (4-?no-6-7 o-3- + /U;;l/-2-yf- /K > •/ 7 7 > - 7 
JU) - 1 ->*;l/-6- h 'J7WDyf;^7y* afc£«BflHI9 1) © 

3- (4 -7 pd- 6 -7Jl>*a- 2 -y ■f;U'<>V7-7 >- 7 - -OP) -1 
h 'j7^to>f;l/^7->^2. Og (5 3mmo 1 ) RVf i> ? 
DoXf f;l/x-f ;l/3 6. 5g (0. 32mol)$v??oay?> 
10 0ml ICfgPU 0°CT'CnirEig^xX (lM^DD/n^) 
2 0 0ml (0. 2 Omo 1 ) ZffiTLtz 0 ffiT&Tik. IST2W^L 

6fefeiBO§lftftl9.'5g OR2£9 0. 7%) ££fc 0 ».£ 1 4 8-1 5 Ot 
SSi£#I3 0 

3- [4 - ? do - 6 -7fr*<a- 3-(l-/h + ><$y xf-7l>) -2- / 
fM> , /7 7 >- 7 --fyl/] - 1 -y ^;u-6- h U 7^n/f*97->^ 

(it&foW 111) ©£-fi£ 

3- (3-7-bf^-4-^DD-6-7;l/tD-2-yfyK>'/77>- 
7--01/) - l-yf-vb-6 - h 'j7il'tD^;l/')7i'^.0. 4 g 

(1 mmo 1 ) . Ifc&rt U»>A0. 5g(5mmol) &tf /< h*y7; 
tsO. 5 g (6mmo 1) K * 9 J-)\>5 0m 1 £flD;L. i^tl 2 B=fPiik 

^7A^D?hy77^-{:tf||!L, gfffe^ol^O. 4g (M 



WO 97/29105 PCT/JP97/00320 

64 

10 0%) %m~ 0 l*£6 5- 6 7t, 1 H-NMR (&Jft % CDC 1 3 ) : 
1 . 5 4 (1 H. s) , 2. 2 1 (3 H, s) , 2. 3 5 (3 H. s ) . 3. 
59 (3H, s) , 3. 91 (3H, s ) , 6. 41 (1H, s ) , 7. 16 
(1H, d) p p m 



wtmz i 

3 - (4 - ? DD-6-7^tD- 2 -y t^P- 3 -f-*T V'yy > 

- 7 --r jio - l 6- h'J7;itD> ^/u-7-5 ->/u 

6 3 1) 

3 - (3 -T-fcf-^-4 - ? DD-6-7^D-2-/fM>'/77>- 
7--f^) -l-/f^-6 - h'J7^tn^f;t"77y^0. 5 0 g (1. 
2mmo 1 ) StfSSfftft'J > 1 - 5 g (6. 7 mm o 1 ) iz h >Ux > 1 0 0 m 1 
£iD;L> M£^T2B#flf|«t#Lfco Sffrfcir £ £ K h ;ux > 

10 0ml £flD;Ls W&E£7K;&tf&f0&£*©JliTift# L/c&, fctrtSBft?*'' 

vA^dv h^^-KTUMKU gM7XttiI©lfi«j4 7mg (JR$ 
9%) £*#/c 0 5 9 6 7 (2 0°C) 

§5!i£0y 3 2 

3- (3-7"Dt-4-^nu-2-;f;K> , /77>-7-'f;l') -1-y 
f;l/-6-h'J7WD^;l/-)7y;i/ (M#^2 7 2) ©-g-fiSt 

3- (4 - ? no- 2 -y f-tVO'/y^ >- 1 -4 )\>) -l-/f-;W-6- 
h'j7WD>f^-)7xJH. 0g(2. 8mmo 1 ) £Bfc& 3 0m 1 Kig£¥ 
U M&T'ZtUZ&mO. 9g (5. 6mmo 1) ^?iSTL/c 0 ffiT&T'ik, 

4 o'CT-e^FBi^t/^ s^T^. m&z-kizhiu mm^'isTM&L 
7>f -ktswru &%&vjJ : 7zft®no. 6gOK$5o. o%) £f#/c 0 

Bffimi. 5 6 3 2 (2 0^C) 
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m&mz 3 

3- (4-?oD-2-yf;l/-3--hn'\>'/77>-7-'f;l/) -1-/ 
TJl- 6 - h 'j7Wa^;l/-)7->^ tttfctt#^3 0 3) (D&ffc 

3- (4-^dd-2-> fM>777 >-7 - -i Jl) - 1 - J 6 - 

h 'J 7Mcy >7U0. 5g (1. 4mmo 1 ) £igliiftgn Om ltCfg 

f?U - 2 O^CT'CtlK 6 0 965880. lg(l. 1 mm o 1 ) £»TLfc. - 

2 0ttl Og-nil&flL >on*U5 Om 1 T&ffiL 

77^-i:t«I^ffefe B B a ©lfl!li0. 3g (JR^5 3. 3%) *f#fc 0 ife 
£ 1 7 4 ~ 1 7 5 1 

m&m 3 4 

3- [4-?dd-2- (l-yJ/ifW - 3 -jc Y * : s i] )\< * - )l> - 6 - 
7yl/Pl-DK>'/7 5 >- 7 -'Ol') - 1 <j-)\>- 6 - h U 7Woy f^t"? 5 
>^ MkM#96 7 1) 

3- [4-^dd-2- (l-^DDXf;l,) - 3 -i h + >77^+:^;U- 6 
- 7 7i/^-o'<> y*7 5 > - 7 --f /U) - 1 - y f-yl/- 6 - h 'J 7 71/jJ-d yf^7 
7>^0. 8g(l. 6mmo 1) , >7WfcA'J7A0. 1 6g (2. 
5mmo l) SlfR^'J-JAO. 40g (2. 9mmol) CN, N-v^f- 
**Ai7 ; K2 0ml ^ftlx.. ££T3l$f?38l#L/c 0 

7jac£>tf x ^K^^^bTttaibfco W&Jf £7k&tf&fQ6£7K©li8Tifc7£L^ 

7l^>'J*y"7U*vA^DV h^^-KTftSJU #fe77'5X^M©gW 
«S0. 5 8 g <iR¥7 4 96) SCT 1 - 5 3 4 8 ( 2 0t) 

rn.rn.mz 5 

3 - (3 -art"**^ )l>* f;l/-4-?oD-6 -7^*n - 2 - / 7*-;K>"/ 



WO 97/29105 PCT/JP97/00320 

66 

7 5 > - 7 — -OU) - 1 -y f^l/- 6 — h U 7^*o y f;^7->;b «tl^-^# 
#6 1 9) 

3 - (4-^nD-3-->7/>^^-6 -7;P*d- 2 -y f;K>'/77 
>-7-f>U) - 1 -y 6 - h 'J 7/l/*uy f-;l/7 5 is to 0 . 5 0 g 

(1. 2mmo I ) £5 096KK3 Om 1 C&KU 6 0°CT 2m$$LWLtz 0 

ttfi© BW«5 0. 3 9 g OR* 7 5 96) *Ht. 2 7-1 2 9t 

SaiM 3 6 

3- [4-?dd-6-7Wd-2- (l-ft->7^-hxf;i/) K>*/7 5 
> - 7 - -f ;U] - 1 -y f-yu- 6 - h »J 7Wd^ f 5/^ (-f(:-£$j#-^- 
5 7 7) O-^-fiSc 

3- [2- (l-7Dtxf-;|/) -4-^DD-6-7;l'to'<>777>- 
7 — >U) - ]-^f^-6-h'j7Woyf;l/77->;l'2. 3g (4. 
9mmo 1 ) SO'f*x7>S* 'J 7 A 1 . 5g (2. 3 mm o 1 ) \z x ? y - 
^3 0m I ZtiaA.. 60VT2mmmWLfz o £lt4*T&, 5J£?l££7K<c£>»7\ 

^7A?D7 h7 > 7 7^-jcr»i!{L. teitAoentti. ig (©$50 

%) 4m:.a66 0-6 3t, iH-NMR « CDC1 3) : 1. 93 
(3H, d) , 3. 59 (3H, s), 4. 56 (1H, q), 6. 40 
(1H. d) „ 6. 87 (1H, s) . 7. 25 ( 1 H, s) ppm 

wtm 7 

3- (4-700-6 - 7)U* a - 2 - ii — i^ > '/y =7 >- 7 --f - 1 - 
y-^U-6- h»j7WD/f/l/-77 y;l' ({L^#^4 1 2) 
3 - (4-700-6-7 /I/* o - 2 - ; ;U"< > •/ 7 -7 > - 7 - 4 )V) - 
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1 - / =f-)\s- 6 - h 'J 7 J 1 .. 0 g ( 2. 6 mm o I) , > 

f;^'j7i-MXt>-')A7'D- KO. 94 g (2. 6mmol)S« 
*7 'J -7A0. 43g (3. lmmol) <: v**-* > 5 0 ml, 7jc 0 . 5 m I £ 

i^n/:Sl^>Uf^7A^7^7 7^-i:t?ISU 
B B B©gWtlO. 5 1 g 1 96) £*#*:o jtfe.Sl 0 8-1 0 9^C 

Skitm 3 8 

3 - [4-?do-2- (2 -5 -6-7Wd^>>/77>-7 
--f*] -l-yf*-6-hV7*tn>f*«>7i'* ttfrMM- 6 0 6) 

3- (4 - ? o o- 6 -7Jl/3To - 2 - tf— JUK>/y 5 >- 7 --f AO -1 
-/ f-fr- 6 - h U f*")7*>*0. 4 g (1. Ommol) i:?o 

ot^A5 Om 1 -S-iflx.. g&TCtur8 0%> 9 9 ooig^SSKO. 2 1 g 
(1. Ommol) ©?DDtwl/Al Om l*g&£7®TL^ 0 fStl 

&J&?££7}clc£>»j\ ?DD*/UAT'ttajLfc 0 W^^tK. 1 0 9f>&B£® 
tK^t" h 'J ?A7k£tf&ft&£7jc©JI@Tifc#L/c&. &f?KKi&^7'*->'7ATl£ 

& l fc. msr-emm*®* l f# * n^i* -> >j * y-;u* ^ a ? D ^ h 

r-5 7*-i::T»«U afeg B B B ®Bd!ii8 5mg (iRl?2 1%) St* 
109-1 1 It 

M&m 3 9 

3- (4-^DD-6-7;l'tD-3-> h + ->-2-/fM>-/77>-7 

--r;u) - i - y f-;u- 6 - h y 7^tnyf;i/«>7y>i/ afc-^S-^- 4 2 7) 

3 - (4-7 □d-6-7Wd- 3 - t Ko*->- 2 - / f-iK>*/7 7 > 
- 7 - >C A) -l-^/b-e- h^^toyf-^^^y^O. 50g 



WO 97/29105 PCT/JP97/00320 

68 

(1. 3mmo 1 ) Wl -yft-tv"} A 2. 0 g .( 1 . 3mmo 1 ) £N\ N- 
i>y fW«U7; KlOml KjgiSU d tUC 3 0 . 3 g (2. 

lmmo 1) £JO;U 7 0 °CT 1 mmtitW Ltz 0 RO&TVt* £l&«Kftttxf- 

m U g&ie B B ®g^ 0 . 1 9 g mm 3 5%) £|#fc 0 5 7 ~ 6 o t 
$it0l4O 

3- (4-^DR-3-hKD*y7;/-2-^ f^K >77?>-7-^ 
;U) - 1 h U 7WDyf;^ 7 ->/l' «fc£&#^-3 0 5) 

3- (4 od- 2 -y 3 -- h d<>'/7 7 >- 7 --f ;U) - 1 - 
> 6 - h U 7;U5t-a> ->^2. 3g(5. 7mmo 1) SOT 

1 . 6 g ( 2 8 mm o 1 ) irftg? 5ml, SSxf;b 2 0 0 ml &0'7j< 
10 0ml £iO;U Jn«««T2I^IBJ«$Lfc„ £l£**7&x 

7 * -KTfi&SSU ^fe^ B B B©i«)^ll • 2g (JR3£5 4%) £t#/c 0 ft.$. 
1 3 4~ 1 3 6X 

3- (4-^DD-2-7WD-6-kFD + y7x-;P) 

3 - (4-7dd-2-7Wo-6-^ h*->7*-W - 1 - y f-;U-6 
- h 'J 7 u > 7l"> 5 -> /U 5 . 7g (1 6ramo 1) ^'77do^> 
10 0ml 0 , C-C = *ft*'>* (3. 0MS>?nny* >jg$) 

2 7ml (8 0mmo 1) £»TFLfco MT 3 l*IHI!t#tJU &£?££*7KK* 

it, k^tK^ h 'j7A-c+fDL/c„ ^upy ?>-cm&i. mwm**ikv 
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W#5. 4g (JR^9 8. 2%) £*#/c 0 14*1 4 3- 1 4 4^C 



###|2 

3- (4 - 9 D D - 2 - 7;i/*o- 6 -yD/?^W+y7 J.-/U) -1-jt 
=f-)V- 6 - h 'J 7Wo^ * /l"7 7 •> 

3- (4-?on-2-7WD-6-tKD*y7i-W 
6 - h 'J 7^^"D> >^5. 4 g (1 6mm o 1 ) 'J * A 

3. 3 g (24 mm o I) £N, N - v 5 / f ^t«^A7 ; K 5 0 m 1 dig/lo 1,% 
^T-^b^D/N°;l/^;l'2. 7g (2 2mmol) ^iTLfco 60~70tT 

£@£L*:&. *§t>n y7°o t°;l>x-7^UT'ife?£U efes B B H ©g 

fit)^5. 2g(iR^8 6. 7%) Zmz 0 M&l 5 0-1 5 2°C 

##0>J3 

3- (4-^dd-2- t Ku*->7 x-;l/) -l-^f;l.-6-h'j7;l/to 

3 - (4-^dd-2->/ h + > 7 x — ^) - 1 6 - h 'J 

yf *f>7>*4 1. 0g (1 22. 5mmo))£??Qnj<?> 

1 0 0 0ml ir/gJSU - 1 0^C-- 5XT'EM*ff C 1 . uu/ 
* >fgj&) 4 7 0m 1 (4 7 0. 8 mm o I ) ZffiT Ltc 0 iSt 3 mHW.W 

k&tJc^ h y ^ATtftLt. ^dd^>thi 

i£L*:„ j^ETT^^S^Lfc^, Sbnta^ B B ^'fV7'ab^x-f^ 
&*£U efe^ B B B ©gntI^2 7. 6g 0K$70. 3%) *?#/c 0 K.& 1 9 8 - 

2 o 2t: 



##fl»J4 
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3-(4-7oo-2 -7n'<Jl>¥J\s**> y - 1 - / +>i,- 6 - MJ 

7 )VJr d y f- ;i/ «7 5 •> ;KD£Ji£ 

3 - (4 -7 oo- 2 - fc Ko*->7j:-;U- 1 -y - 6 - h 'j7;u^-o 
^ f;l'|>7-//l'2 2. 6g (70. 5mmol) &tfptg£*7 U -7 A 1 4 . 5 g 
(105. lmmol)£N. N - if / * ;U*;i/AT I K 1 5 0 m 1 \Z%m U 
iiST'M/o^/Hl. 2g (94. lmmoD^ilTLfc. 7 0tT 
2B*B«#Lfcfc. SlC«^7Kic**7, ftKx^^TffliBtfco 

fit)^2 2. 5g(iR^8 9. 0 96) £#fc 0 it* 1 4 7 ~ 1 4 8 

3- (2. 4-5?7yM-o-6-fc Ko*->7*— JlO - 1 - J 6 - h 'J 
3 - (2. 4--77^5j*o-6-y h*>7x->U) - 1 -/t^U- 6- h 'J 

7^tD/f^77'>^l 3. 6 g (40IDD1O 1) *V?DQ^> 

15 0ml KfgPU O^C-CH^^^-7^ (3. OM^^od^ >m&) 
6 6. 7ml (2 0 Ommo 1 ) £iSTLfc 0 SflTSWHW^ Kfi3ft£* 

S®g^H9. 8g (1R^7 5. 4%) £&/c„ 1 9 5 ~ 1 9 6X 

3- (2, 4 -i>7;M-o-6 - 7 , D'Wt*->7i-A) -l-/f-/U- 
6 - h ') 7)\s*o/ *)\,<ov >il><D&&<. 

3- (2, 4-^7^D-6-th'o + y7t-W - l- /f-^-6-h 
'j7/l/^-D/f^')7yil'4. 8g ( 1 5mmo 1 ) JkUffi&iy 'J ^A 3. 2g 
(2 3mmo 1 ) £N, N- -7^ f***A7 E K5 0m 1 CKSU ^"C^ 
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{ffv'*)l¥)\>2. 5g (2 1 mmo 1 ) ^STU:, 6 0~7 0tt5W 
5. 0g(iR^9 2. 6 396) Ifcjftl 5 9~1 6 2*C 

7 

3- [4 -2 oo- 2 - (1 -/fil/-2-7 p D 7x-^] -1 

3- (4-?DD-2-tKD + i/7i-A) - 1 - ./ 6 - h »J 7 

□ /f;l")7-//H. 7g(5. 3mmol) N 1- 7*f- > - 3 - * - )U 0 . 
63g (9. 0 m m o. 1 ) KCF h 'J 7 x .=- * * * 7 <f > 1 . 57 g (6. 
Ommo 1 ) h 7 t K d 7 7 ^ 1 0 0ml KjgfcPU M&TT'/v^U+O 

0g (6. Ommo 1) *?TFL/c 0 SST 1 B^Wl*. 
£&*U ?#£ftfcgig£-> 'J ijfiW? A?dv h^77 4 -CTfflfSIU S 
fe^ B B B ©iWtH. 86g(iR$93. 9%) Z&fco 6-9 9t: 
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#^ 


ih-nmr smbw) mm CDC1 3 


10 


3.61(3H.bs) 6.42(lH.s) 7.26(lH.d) 


20 


2. ll(3H.s) 3.59(3H.s) 3.73(2H.s) 6.40(lH.s) 5.70(lH.s) 7. 19(lH.d) 


29 


1.20(3B.n») 2.91(2H.q) 3.56(3B.s) 6.38(lH.s) 7.28(lH.d) 7.58(lH.s) 


30 


1. 01 (3H. t) 1. 78 (2B. m) 2. 87 (2H. t) 3. 59 (3H. s) 6. 41 (IB. s) 7. 36 (1H. d) 
7. 57(18. s) 


35 


3.60(3H.s) 4.02(3B.s) 6. 42(18. s) 7.07(lH.s) 7.24(lH.d) 8.00(lH.s) 


45 


1.37(6H.d) 3. 57 (38. s) 5.26(lH.m) 6.39(lH.s) 7.29(lH.d) 7.56(lH.s) 


79 


2.29(lB.bs) 2. 40(38. s) 3.57(3H.s) 4. 78(18. s) 6.38(lH.s) 7. 17(lH.d) 


80 


2.05(3B.s) 2.43(3B.s) 3. 57 (38. s) 5.27(2H.s) 6.35(lH.s) 7. 15(lH.d) 


86 


2.69(3H.s) 3.60(3B.s) 6. 43(18. s) 7. 29(lH.d) 8.00(lB.bs) 


89 


1.38(6B.d) 2.58(3B.s) 3.55(38.s) 5.26(lH.m) 6.35(lH.s) 7.20(lB.d) 


111 


1. 54 (IB. s) 2. 21 (3B. s) 2. 35 (3B. s) 3. 59(3B. s) 3. 91 (3B. s) 6. 41 (IB. s) 
7. 16 (IB. d) 


119 


2.73(3B.s) 3.57(3H.s) 6. 37 (IB. s) 7. 32 (IB. d) 


141 


1.30(3B.s) 3.16(2H.q) 3.6K3B.s) 6.42(lB.s) 7.31(lH.d) 10.73(lB.s) 


207 


1.60(3B.d) 2.59(lB.m) 3.57(3B.s) 4.97(lH.m) 6. 40(lB.s) 6.78(lB.s) 
7.09(lB.d) 7. 32 (IB. d) 
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ffc£tt 

Is w 


lu-MUp X Ijfi (nnm) riv-l - 
n IWUx OVM\PfJulJ fit** 




c. auvon, s/ 0. d£\on, »/ 0. lovin, US/ 0. 4Ulin. 0. OOllH, S/ 1. UOUH, 07 

7.25(lH.s) 7.29(lH.d) 


247 


3. 17 (6H. dd) 3. 57 (3H. s) 6. 39 (1H. s) 7. 25 (1H. d) 7. 39 (1H. d) 


270 


2.33(3H.s) 3.60(3H.bs) 6.40(lH.s) 7. 0-7. 5 (7H. m) 




1 90 f£U A\ 0 A^if\U m^ 9 C7 foil ~\ e 9*? /ill — \ n 10/111 j\ 

1. £i W>H, <W J. 4o UH. m; 3. 57 UH. sj b. 37 (In. s) 7. 18 (1H. d) 


376 


2.67(3H.s) 3.60(3H.s) 6.36(lH.s) 7.21(lH.d) 7.38(lH.d) 


401 


0.97(3H.in) 1.92(2H.m) 2.34(lH.m) 3.57(3H.s) 4.66(lH.m) 6.37(lH.s) 
6.72(lH.s) 7. 190-H.d) 


446 


0.99(3H.t) 1.20(3H.d) 1.68(2H.m) 2.67(2H.t) 3.31(lH.m) 3.60(3H.s) 
6.41(lH.s) 7.22(lH.d) 


460 


1. 16(3H.t) l.30(3H.t) 2.89(2H.q) 3.29(2H.q) 3.61(3H.s) 6.42(lH.s) 
7.24(lH.d) 


463 


0.88(3H.n) 1.24(3H. t) 1.93(2H.m) 2. 57. 2. 73 (1H. d) 2.81(2H.m) ; 
1 52. 3. 55 (3H s) 4. 67 (1H. m) 6. 30. 6. 36 (1H. s) 7. 15 (1H. d) 


464 


0. 94(3H. t) 1. 27(3H. t) 1. 0-2. 0(4H. n) 2. 17 (1H. ni) 2. 86(2H. n) 
3. 54. 3. 57(311 s) 4. 79(1H, ra) 6. 35. 6. 38(1R. s) 7. 15(1H. d) 


471 


1.33(3H.t) 1.74-1. 78 (3H.m) 2. 48-2. 74 (2H. m) 3.60(3H.s) 
3.99-4. 13 (1H. b) 6.40(lH.d) 6.82(lH.s) 7.24(lH.dd) 


472 


1.30(3B.t) 1.80(3H.d> 3.0(2H.n) 3.55(3H.s) 4.40(lH.q) 6.45(lH.d) 
7. 00 OH. s) 7.24(lH.d) 
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'h-nmr «y(i(ppm) ism cdci 3 


475 


1.03(3H.t) 1.86(5H.m) 2.87(2H.n>) 3.60(3H.m) 4.36(lH.q) 6.390H.d) 
7.00OH.S) 7.27(lH.d) 


483 


1.10(3H.t) 2.20(lM.m) 2.50(lH.m) 2.80(3H.s) 3.60(3H.s) 4.20(lH.m) 
6.45(lH.d) 7.05OH.S) 7.20(lH.d) 


484 


1. 10C3H. t) 2.20(lH.m) 2.50(lH,m) 2.70(3H.s) 3. 60 OH. s) A. 10UH.m) 
6. 20 (1H. d) 7. 0 (1H, s) 7. 20 (1H. d) 


485 


l.09(3H.m) 1.19(3H. t) 1.96(2H.m) 2.450H.m) 3.58(3H.s) 3.82(lH.t) 
6.40(lH.d) 6.68(lH.d) 7. 17(lH,d) 


486 


1. 05(3H. t) 1.30(3H. t) 2.56(4H.m) 3.59(3H.s) 3.81(lH.m) 6.46(lH.d) 
6.82(lH.d) 7.22(lH.d) 


505 


1. 15(6H.ni) 1.28 OH. a) 2. 81 OB. m) 3. 59 OH. s) 4. 16(lH,m) 6.40(lH.d) 
7.09(lH.d) 7.26(lH.d) 


510 


0.86 OLt) 1.710H.S) 2. 10(lH.m) 2.35(lH.m) 2. 66 OH. d) 3. 51 OH. s) 
6.3K1H.S) 6.92UH.S) 7. 18(lH.d) 


511 


0.97OH.O 1. 17(lH.m) 1.43(lH.m) 1.80OHs) 2.09(lH.in) 2.32(lH.m) 
2.730H.d) 3.590H.S) 6.39(lH.d) 6.97(lH.s) 7.24(lH.d) 


515 


1. 80(31. d) 3.60OH.S) 4.60(lH.m) 6.40(lH.s) 6.80(lH.s) 7.20(lH.d) 


549 


1.59(6H.s) 2.91(lH.bs) 3. 55 OH. s) 6.33(lH.s) 6.65(lH.s) 7.17(lH.d) 


551 


1.420H.d) 3.580H.S) 5.35(lH.m) 6. 39. 6. 43(1H. s) 6.75(lH.s) 
6.80(lH.bs) 7.25(lH.d) 
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1H-NMR <5 fit (ddhi) )6& CK.li 


571 


1.45(3H.d) 2.40(3H.s) 3.10(lH.s> 3.60(3H.s) 3.90(lH,q) 6.40(lH.s) 
u. fuvm, o/ i. ivPvin, u/ 


577 


1.93(3H.d) 3.59(3H.s) 4.56(lH.q) 6.40(lH.d) 6.87(lH.s) 7.25(lH.s) 


585 


0.90(3H.t) 1.54(3H.d) 3.45(2H.m) 3.58(3H.s) 4.52(lH.m) 6.38(lH.d) 

p 7Q/1II „\ T Oft /111 A\ 


586 


0.88(3H.t) 1.5~1.6(6H.m) 3.38(2H.m) 3.56(3H.s) 4.55(lH.m) 


623 


2.44(3H.s) 3.58(3H.s) 3.80(3H.s) 4.64(2H.s) 6.40(lH.s) 7. 15(lH.d) 


624 


1.62(3H.d) 2.4K3H.S) 3.59(3H.s) 3.75(3H.s) 4.73(lH.q) 6.40(lH.s) 
7. 15(lH.d) 


635 


2. 44 (3H. s) 3. 54 (3H. s) 5. 32~5. 50 (2H. dd) 6. 36 (1H. s) 
7.00~7.1S(2H.m) 


646 


0.96(6H.d) 2. 14(lH.m) 3.03(2H.m) 3.59(3H,s) 6.41(lH.s) 7.31(lH.d) 
10. 7 OH, s) 


647 


0.94(6H.d) 2.07(lH.m) 2.84(2H.d) 3.59(3H.s) 3.93(3H.s) 6.40(Ms) 


649 


0.91(3H.m) 1.33-1. 38 (4H.m) 1. 66-1.73 (20. m) 3. 12(2H.m) 3.60(lH.s) 
6. 41 (Ills) 7.30(lH.d) 


655 


3.59(3Hs) 3.92(3H.s) 6.40(lH.s) 7.31(lH.d) 8.20(lH.s) 


656 


2.56(3H.s) 3.56(3H.s) 4.03(3H.s) 6.41(lH.s) 7.32(lH.d) 
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*H-NMR fffi(ppni) mU CDC1 3 


657 


1.56(3H.d) 3.57(4H.m) 3.96(3H.s) 5. 18(lH.m) 6.37(lH.d) 7.28(lH.d) 


661 


1.44(3H. t) 2.96(3H.s) 3.58(3H.s) 4.46(2H.q) 4.73(2H.s) 6.39(lH.s) 
7. 34 OH. d) 


664 


1. 37 (3H. t) 1. 43 (3H. t) 3. 08 (2H. q) 3. 58 (3H. s) 4. 45 (2H. q) 4. 71 (2H. s) 
6.39(lH.s) 7.34(lH.d) 


666 


1.46(3H.t) 3.58(3Hs) 4.53(2H.q) 6.40(iH.s) 7.39(lH.d) 10.04(lH.s) 


670 


1.43(3H.t) 1.88(3H.d) 3.60(3H.s) 4.45(2H,q) 5.62(lH.q) 6.41(lH.s) 
7. 29(lH.d) 


678 


1.50(3H.d) 3.30(3H.d) 3.60(3H.s) 4. 40OH. in) 6.40(lH.d) 6.80(lH.s) 
6.90(lH.dd) 


684 
688 


1.8(3H.dd) 2.75(3H.s) 3.80(3H.s) 4.20(lH.q) 6.20(lH.d) 7.00(2H,ra) 

1.38(3H.t) 1.80(3H.dd) 2.90(2H.m) 3.60(3H.d) 4.40(lH.q) 6.40(lH,d) 
7. 00 (2H.ro) 7.20(lH.s) 


691 


0.89(3H.m) 1.84(2H.in) 3.27(3H.s) 3.53(3H.s) 4. 13(lH.q) 6.35(lH.d) 
6.72(lH.d) 6.87(lHdd) 


694 


1.04(3H.t) 1.31(3H.t) 2.17(1H.dO 2.45(lH.n>) 2.87(2H.m) 3.58(3H.s) 
4. 19 (IB. n) 6. 39 OH. d) 6. 960H. dd) 7. 03 (1H. d) 


712 


1.00(2H.t) 1.90(2H.») 2.60(lH.bs) 3.50(3H.s) 3.60(lH.q) 6.30(lH.s) 
6.60(lH.s) 7.40(lH.d) 
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iH-NMR tffiKppm) jgHE CDC1 3 


713 


1.53(3H.d) 3.31(3H.d) 3.58(3H.s) 4.45(lH.m) 6.39(lH.d) 6.70(lH.s) 
7. 35(lH.d) 


717 


1.82(3H.dd) 2.82(3H.s) 3.57(3H.s) 4 37(lH.q) 6.39C1H. d) 6.96(lH.s) 

7 41 fill r(\ 


720 


1.35(3H.m) 1.83(3H.dd) 2.92(2H.m) 3.59(3H.s) 4.39(lH.q) 6.39(lH.d) 


750 . 


1. 33 (3H. t) 2. 80 (2H. q) 3. 70 (3H. s) 6. 35 (1H. s) 6. 47 (1H. s) 7. 23 (1H. d) 


752 


1.63(3H.d) 3.07(2H.m) 3.56(3H.d) 4.27(lH.q) 6.37(lH.d) 6.71(lH.d) 
7.19(lH.d) 


757 


1.1K3H.D1) 2.20OH.B) 2.54(lH.m) 3. 53-3. 62 (4H. 11) 3 86(lH.m) 
4.3601U) 6.380H.d) 7.05(lH.s) 6.26(lH,d) 


764 


0. 85 (3H. m) 1. 82 (2H. o») 3. 24 (3H. s) 3. 51 (3H. s) 4. 1 KM. q) 6. 32 (1H. d) 
6.98(lH.d) 7.12(lH.d) 


765 


1.61(3H.d) 3.73(3H.s) 3.79(2H.m) 4.73(lH.m) 6.38(lH.s) 6.81(lH.s) 
7.23(lH.d) 


766 


1.54(3H.d) 3.58(3H.s) 3.71(2H.n) 4.45(lH.o) 4.64(2H.«) 6.39(lH.s) 
6. 78 (IB. s) 7.19(lH.d) 


770 


I.22~1.28(6H.n) 1.79(3H.dd) 3.59(3H.s) 3. 66~4. 07 (4H. dd) 
5.470H.ID) 6.39(lH.d) 6.79(lH.s) 7. 16GHd) 


771 


0.93(3H.n) 1.84(2H.o) 3.31(3H.s) 3.57(3H.s) 4. 17(lH.q) 6.38(lH.q) 
6.75(lH.d) 6.90(lH.dd) 

-> 
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— 1 0, 0 0 0 p pm©|gffl*>t>iai:il<Si©A<«l:l^o 



WO 97/29105 PCT/JF97/00320 

79 

<«*j« i > *m\ 

it&fy (4) ©1 0SB(:#'J**->x^u>;$-?^7x-^i-x/U©(). 
5^ 0-1-7? l/>7M>|t-A?iJ >lfr&tt*- h 'J -7A£©0. 5 SB. g 
g±©20£B. *U-©6 9»*«£«fcU 7KfD*!l£»S. 
<£!!3iJ0J 2 > TKftmiJ 

(7 8) © 1 OSBKtf ij^+->xf l/>tn^7x;^x-f^© 
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SB. S&±©2 0SB. *9-f h 5 gfJ^ ? U-©6 4SB£j&£fci&$=U 

<S!»J«3> TjcflmiJ 
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0. 5SB. 0-1-79 b>X>l/*>&*;Uv"J >ffi£<&± h 'J "7 A£©0. 5 
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»J-*#»J h©jg£$J©l OSB£iO;i. C 

*l££<fc < *C <tK J; ^Ta»iJ?-'f#-5o 
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<fc-£& (4 4) ©1 0S|k WiOht-f h£l : 3 Lfcig 
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